LILRB4 deficiency aggravates the development of atherosclerosis and plaque instability by increasing the macrophage inflammatory response via NF-κB signaling.
Atherosclerosis is a chronic inflammatory disease. LILRB4 is associated with the pathological processes of various inflammatory diseases. However, the potential function and underlying mechanisms of LILRB4 in atherogenesis remain to be investigated. In this study, LILRB4 expression was examined in both human and mouse atherosclerotic plaques. The effects and possible mechanisms of LILRB4 in atherogenesis and plaque instability were evaluated in LILRB4-/-ApoE-/- and ApoE-/- mice fed a high-fat diet. We found that LILRB4 was located primarily in macrophages, and its expression was up-regulated in atherosclerotic lesions from human coronary arteries and mouse aortic roots. LILRB4 deficiency significantly accelerated the development of atherosclerotic lesions and increased the instability of plaques, as evidenced by the increased infiltration of lipids, decreased amount of collagen components and smooth muscle cells. Moreover, LILRB4 deficiency in bone marrow-derived cells promoted the development of atherosclerosis. In vivo and in vitro analyses revealed that the pro-inflammatory effects of LILRB4 deficiency were mediated by the increased activation of NF-κB signaling due to decreased Shp1 phosphorylation. In conclusion, the present study indicates that LILRB4 deficiency promotes atherogenesis, at least partly, through reduced Shp1 phosphorylation, which subsequently enhances the NF-κB-mediated inflammatory response. Thus, targeting the "LILRB4-Shp1" axis may be a novel therapeutic approach for atherosclerosis.